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Fig.  i.  From  cast  of  limb  made  prior  to  operation.  Fig.  2.  From  life,  20  months  after  operation. 

DR.  GEO.  R.  FOWLER’S  CASE  OF  EXCISION  OF  THE  KNEE-JOINT. 
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ANTISEPTIC  EXCISION  OF  THE  KNEE-JOINT. 


BY  GEO.  R.  FOWLER,  M.D. 


Case:  Mrs.  S. , widow,  set.  40,  German.  This  patient  came  under  my 
care  in  August,  1878,  suffering  from  chronic  arthritis  of  the  knee-joint 
of  one  year’s  standing.  She  suffered  a slight  injury  just  prior  to  the  de- 
velopment of  the  trouble,  but  it  was  of  so  slight  a character  that  no 
attention  was  paid  to  it  at  the  time.  The  plaster  cast  (Fig.  1)  exhibits  the 
condition  of  her  limb  as  it  appeared  at  that  time.  There  existed  a sub- 
luxation of  the  tibia  and  fibula  backwards,  the  crucial  ligaments  being  de- 
stroyed and  the  powerful  flexor  muscles  forcing  the  upper  extremities  of 
the  t'bia  and  fibula  into  the  popliteal  space.  She  suffered  the  usual 
symptoms  of  chronic  articular  inflammation,  nocturnal  pain,  etc.  On 
November  15th  I made  the  attempt  under  ether  to  reduce  the  luxation 
and  retain  the  proper  relations  of  the  structures  comprising  the  joint  by 
means  of  a plaster- of- Paris  dressing.  The  attempt  was  a failure,  how- 
ever, and  after  a protracted  trial  of  the  extension  and  counter-extension 
method  with  the  limb  elevated,  I finally  made  the  proposition,  which 
was  accepted,  to  excise  the  joint. 

* Read  before  the  Medical  Society  of  the  County  of  Kings,  N.  Y.,  August  17th,  18S0. 
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On  December  1 8th,  1878,  I proceeded  to  perform  excision  of  the 
knee-joint  under  the  carbolized  spray  of  Lister,  assisted  by  Drs.  Lewis 
S.  Pilcher  and  J.  S.  King.  Esmarch’s  bandage  being  applied  the  curvi- 
linear incision  of  Mackenzie  was  made.  After  removing  the  patella  the 
leg  was  forcibly  flexed,  the  ligaments  divided  and  the  soft  parts  cleared 
from  the  bones.  A small  Butcher’s  saw  was  then  applied  and  a slice  of 
the  lower  extremity  of  the  femur  removed  by  sawing  from  before  back- 
wards, a folded  napkin  protecting  the  contents  of  the  popliteal  space. 
The  head  of  the  tibia  and  fibula  were  then  removed  in  the  same  manner. 
A few  small  vessels  were  secured  by  cat-gut  ligatures,  and  a drainage  tube 
of  perforated  rubber  tubing  placed  in  the  bottom  of  the  wound,  its  ends 
emerging  from  each  upper  angle.  The  sawn  surfaces  of  the  bones 
were  then  brought  into  accurate  apposition  and  secured  by  silver  wire 
passed  through  holes  drilled  in  the  bones  at  points  corresponding  to  the 
attachments  of  the  lateral  ligaments.  The  wires  were  twisted  tightly  and 
the  free  ends  reflected  in  such  a manner  as  to  lie  between  the  sawn  sur- 
faces of  the  bones,  where  they  were  allowed  to  remain.  The  wound  was 
closed  with  horse-hair  sutures.  A light  hoop-iron  splint  was  then  se- 
cured to  the  posterior  aspect  of  the  limb  by  a few  turns  of  a roller.  Two 
iron  bracket  splints  were  then  fastened  in  a like  manner,  one  to  the  up- 
per and  the  other  to  the  outer  surface  of  the  limb.  A piece  of  Lister’s 
protective  being  applied  to  the  region  of  the  knee,  the  hoop-iron  splints 
were  still  further  secured  in  position  by  a plaster-of-Paris  dressing,  ex- 
tending from  the  base  of  the  toes  to  the  lower  margin  of  the  incision,  and 
again  from  the  upper  angles  of  the  curvilinear  incision  to  the  upper  por- 
tion of  the  thigh.  This  dressing  entirely  encased  the  whole  limb  except 
the  region  of  the  wound,  holding  securely  in  position  the  bracket  splints, 
and  these  in  turn  firmly  fixing  the  knee-joint.  In  the  space  left  vacant 
the  dressings  were  applied,  consisting  of  the  before-mentioned  protec- 
tive and  a thick  layer  of  Westhorp’s  antiseptic  marine  lint  or  carbolized 
jute,  the  whole  being  covered  by  a piece  of  Mackintosh  cloth  secured  by 
a flannel  roller. 

From  the  moment  the  patient  was  removed  from  the  operating  table 
she  gave  me  not  a moment’s  uneasiness.  She  rallied  without  any  diffi- 
culty from  the  shock,  and  her  convalescence  proceeded  both  rapidly  and 
satisfactorily.  The  after  treatment  consisted  in  changing  the  dressings 
about  once  in  twenty-four  hours  under  the  Lister  spray.  At  the  end  of 
the  third  week,  assisted  by  Dr.  H.  C.  Rogers,  I removed  the  splints  and 
found  that  the  bones  had  united  in  a very  satisfactory  manner.  As  a 
precautionary  measure,  however,  the  splints  were  reapplied  in  the  same 
manner  as  at  first  and  allowed  to  remain  undisturbed  until  the  seventh 
week,  when,  upon  again  removing  them,  firm  union  was  found  to  have  taken 
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place  and  the  patient  allowed  to  walk  about.  This  she  was  able  to  do 
without  any  support.  The  silver  wires  were  not  removed,  the  incision 
having  healed  by  first  intention,  and  no  traces  of  the  retained  wire  were 
ever  visible  after  closing  the  wound. 

Although  the  bones  were  placed  in  line  after  the  operation,  and  the 
sawn  surfaces  accurately  fitted  together,  it  is  now  evident  that  there  is  slight 
genu-varum.  (Fig.  2.)  This  has  been  observed  before  by  other  operators 
and  it  is  advised  that  the  limb  be  placed,  after  operation,  in  a position  of 
genu-valgum,  in  order  to  overcome  the  subsequent  tendency  to  bow-leg. 

This  patient’s  surroundings  were,  at  the  time  of  the  operation,  and 
subsequently  during  her  convalescence,  of  the  worst  possible  character, 
from  a sanitary  point  of  view;  they  were  well  calculated  to  tax  to  the  ut- 
most the  claims  made  in  favor  of  the  Lister  plan  of  antiseptic  treatment. 
She  occupied  the  middle  floor  of  a filthy  tenement-house  in  the  most 
crowded  and  dirtiest  part  of  the  Eastern  District.  The  house  is  one  of 
two  buildings  placed  upon  a lot  of  20  x 100  feet;  a very  narrow  courtyard 
lies  between  the  two  houses,  and  a part  of  this  occupied  by  an  over-filled 
privy  vault  at  the  time.  No  traps  were  placed  upon  the  waste-pipes 
leading  from  the  sinks,  and  the  odor  of  sewer-gas  constantly  pervaded  the 
place.  The  patient’s  quarters  consisted  of  a small  and  crowded  room  in 
which  the  patient  lay  during  her  convalescence,  and  in  which  also  the 
cooking,  washing,  etc.,  of  the  patient’s  family  were  done. 

The  complete  immunity  which  this  patient  enjoyed,  under  such  un- 
propitious  circumstances,  from  the  dangers  and  complications  incident 
to  excision  of  the  knee-joint  by  the  old  method,  led  me  to  make  inquiry 
into  the  subject.  Being  aware  of  the  enthusiasm  of  our  German  breth- 
ren over  Listerism — an  enthusiasm,  by  the  way,  not  in  any  degree  ap- 
proached by  Lister’s  own  countrymen — -I  addressed  a series  of  inquiries 
upon  the  subject  to  the  best  known  surgeons  of  Germany.  From  the 
majority  of  these  I received  prompt  and  courteous  replies,  giving  me 
their  experience  in  antiseptic  excision  of  the  knee-joint.  The  records 
thus  obtained  I have  tabulated,  and  herewith  present  them  as  a contribu- 
tion to  the  literature  of  antiseptic  surgery. 

Since  the  first  successful  knee-joint  excision  by  Filkins,  of  Norwich, 
in  1762,  and  the  almost  classical  case  of  Park,  of  Liverpool,  in  1782,  the 
operation  has  but  slowly  gained  in  favor.  During  the  last  twenty  years, 
however,  cases  have  multiplied  more  rapidly.  The  tardiness  of  its  adop- 
tion may  be  accounted  for  by  the  fact  of  its  great  mortality.  According 
to  Volkmann,  the  German  surgeons  lost  upwards  of  seventy-five  per  cent, 
of  their  cases  prior  to  the  introduction  of  Listerism.  This  extraordinarily 
high  mortality,  however,  does  not  seem  to  have  occurred  elsewhere  than 
in  Germany;  among  the  English  and  American  surgeons  much  better 
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results  hive  been  obtained.  Even  with  the  French  surgeons  excision  of 
the  knee-joint — never  with  them  a popular  operation — gave  much  better 
results  than  those  stated  by  Volkmann. 

In  order  to  have  a substantial  basis  for  comparison  between  what  is 
called  the  old  method  and  that  known  as  the  antiseptic  plan  of  Lister, 
I have  availed  myself  of  a very  exhaustive  work  by  Culbertson,  * who  has 
recorded  in  a tabular  form  upwards  of  600  cases  of  excision  of  the  knee- 
joint,  operated  upon  without  any  especial  antiseptic  precautions.  I have 
selected  from  his  tables  582  cases  of  the  operation,  being  all  operated 
upon  for  disease,  in  which  the  results  were  fully  stated.  As  far  as  the 
results  have  any  bearing  upon  the  question  under  consideration,  they 


may  be  briefly  stated  as  follows: 

Total  number  of  cases 582 

Deaths  from  all  causes 180 

Deaths  due  to  general  disease  or  complications  existing  prior  to  operation 100 

Deaths  directly  traceable  to  the  operation,  such  as  those  due  to  pyaemia,  septi- 
caemia, erysipelas,  gangrene,  phlebitis,  etc 80 

Recoveries  with  useful  limbs 296 

Recoveries  after  subsequent  amputation 56 


This  is  the  best  possible  showing  for  excision  by  the  methods  in  vogue 
prior  to  the  introduction  of  Listerism. 

In  addition  to  the  heretofore  unpublished  cases  of  excision  with  Lis- 
terism, constituting  the  table  compiled  by  myself,  and  hereunto  ap- 
pended, I have  to  acknowledge  my  indebtedness  to  Dr.  Nathan  Sack, 
of  Dorpat,  Russia,  for  a statistical  table  placed  by  him  at  my  disposal. f 


An  examination  of  the  last  mentioned  gives  the  following: 

Total  number  of  cases  ior 

Deaths  from  all  causes .....  . 21 

Deaths  due  to  general  disease  or  complications  existing  prior  to  operation 13 

Deaths  directly  traceable  to  operation,  such  as  those  due  to  pyaemia,  septicaemia, 

erysipelas,  gangrene,  phlebitis,  carbolic  acid  poisoning,  etc . 8 

Recoveries  with  useful  limbs  66 

Recoveries  after  subsequent  amputation  6 


Turning  now  to  my  own  table  of  antiseptic  excisions,  the  following- 


facts  present  themselves: 

Total  number  of  cases 66 

Deaths  from  all  causes 8 

Deaths  due  to  general  diseases  or  complications  existing  prior  to  operation 5 

Deaths  directly  traceable  to  operation  (pysemia,  septicaemia,  erysipelas,  gangrene, 

phlebitis,  carbolic  acid  poisoning,  etc.) 3 


* Excision  of  the  Larger  Joints  of  the  Extremities.  Prize  Essay  of  the  American 
Medical  Association,  1876,  by  H.  Culbertson,  M.D.  Supplement  to  Vol.  27,  Trans- 
actions of  the  American  Medical  Association. 

t Beitrag  zur  Statistik  der  Kniegtlenkresection  bei  antisept ischer  Behandlung.  In- 
augural Dissertation,  von  Nathan  Sack,  Dorpat,  1880, 
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The  great  boon  claimed  to  be  conferred  by  Listerism  consists,  as  is 
well  known,  in  the  freedom  from  injurious  irritations  caused  by  the  en- 
trance of  air  laden  with  septic  germs.  But  the  absence  of  irritation  may 
in  its  turn  have  some  disadvantages,  according  to  Kocher,  Hueter,  Volk- 
mann  and  others.  These  surgeons  ascribe  an  occasional  failure  to  get 
firm  bony  union  to  the  rapid  healing  of  the  soft  parts,  and  the  lessened 
inflammatory  action  in  the  excision  wound.  Kocher  even  goes  so  far  as 
to  recommend  that  the  increased  risk  be  incurred  of  a higher  mortality 
by  treating  cases  of  excision  of  the  knee-joint  as  open  wounds,  in  order  to 
attain  a greater  certainty  of  permanent  bony  union.  He  bases  this  upon 
the  fact  that  of  twenty  cases  treated  by  him  in  the  way  just  stated,  in  all 
there  occurred  firm  osseous  union;  on  the  other  hand,  of  five  cases 
treated  antiseptically,  the  three  recoveries  healed  with  movable  joints. 
Inasmuch  as  the  functional  result,  now  very  generally  aimed  at  by  sur- 
geons, consists  in  a firm  anchylosis  of  the  parts  after  excision,  this  ques- 
tion becomes  a very  important  one.  Nor  can  the  occasional  rare  instances 
in  which  an  active  movement  and  a useful  limb  are  combined  be  any  jus- 
tification for  lack  of  care  on  the  part  of  the  surgeon  in  securing  bony 
union  wherever  possible.  One  of  the  rare  cases  above  alluded  to  took 
place  in  the  practice  of  Mr.  Annandalein  1872.  The  patient  was  a girl 
aged  ten.  The  operation  consisted  in  a semilunar  incision  through  the 
integument,  removal  of  the  extremity  of  the  femur,  leaving  the  epiphysis 
intact,  and  removing  a thin  slice  from  the  articular  extremity  of  the  tibia. 
The  patella  was  also  excised.  When  the  patient  left  the  hospital  there 
was  no  union,  and  the  case  was  considered  by  Annandale  as  having  a very 
unfavorable  termination.  After  the  lapse  of  five  years  the  patient  again 
came  under  observation,  exhibiting  an  extraordinarily  useful  limb,  with 
an  active  movable  joint.  As  before  stated,  such  a result  should  never  be 
expected,  and  will  but  rarely  fall  to  the  lot  of  any  surgeon  to  encounter. 
In  most  instances,  unless  firm  bony  union  can  be  obtained,  amputation 
offers  the  only  hope  of  freedom  from  the  incumbrance  of  a worse  than 
useless  member. 

Although  the  objections  urged  by  Kocher  against  the  antiseptic  method 
in  knee-joint  excisions  on  the  grounds  just  stated  may  be  valid,  it  will  re- 
quire a much  larger  experience  in  this  class  of  cases  to  warrant  a surgeon 
in  incurring  increased  risk  of  losing  his  patient  by  death  in  attempting 
to  secure  by  the  open  treatment  a better  functional  result.  Moreover, 
the  statistics  as  here  presented  do  not  bear  out  Kocher’s  views  upon  this 
point. 

An  inquiry  into  the  causes  rendering  so  perfectly  useless  a limb  in 
which  there  has  been  a failure  to  secure  a firm  union,  may  not  be  out  of 
place  here.  After  excision  the  normal  checking  or  locking  apparatus  is 
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lost.  In  the  normal  condition  the  checking  or  locking  function  is  pro- 
duced by  the  so-called  checking  facette  of  the  cartilage  of  the  external 
condyle  of  the  femur,  into  which  the  outer  border  of  the  surface  of  the 
tibia  fits;  and  it  is  still  further  assisted  in  full  extension  by  the  anterior 
border  of  the  inter-condyloid  fossa  of  the  femur  resting  at  the  tibial  emi- 
nence, and  by  the  action  of  the  inner  ham-string  tendons. 

If  I were  to  venture  an  opinion  as  to  the  cause  of  frequency  of  non- 
union in  excision  of  the  knee-joint,  it  would  be  that  it  was  due  to  the 
want  of  a proper  retentive  apparatus  during  the  process  of  healing.  In 
my  own  case  an  exceedingly  satisfactory  result  was  obtained  by  the  use 
of  permanent  silver  wire  sutures  securing  together  the  ends  of  the  bones. 
In  addition  to  these  an  immovable  dressing  was  applied  above  and  below 
the  joint,  and  these  connected  together  by  iron  bracket  splints  ; not  the 
slightest  movement  was  possible  between  the  sawn  surfaces  of  bone.  This 
method  is  not  new,  having  been  for  a long  time  recognized  as  the  best 
treatment  for  ununited  fractures.  Bidder  particularly  advocates  this  prac- 
tice, conjoining  with  it  or  not,  as  circumstances  require,  ivory  pegs  acting 
as  “ dowel  pins,”  driven  into  the  extremities  of  the  bones.  A case  thus 
treated  antiseptically  by  Bidder,  of  knee-joint  excision,  gave  an  exception- 
ally good  result  in  a very  short  time.  Helmer  also  uses  this  method  of 
ivory  dowel  pins  and  silver  wire  sutures,  and  claims  that  in  his  hands  it 
never  fails  to  result  in  prompt  and  decided  bony  union. 

A very  important  question  has  arisen,  relating  to  the  arrest  of  develop- 
ment in  the  limbs  of  children  who  have  suffered  excision  of  the  knee-joint. 
Although  it  may  not  appear  exactly  germain  to  the  subject  of  the  advantages 
of  the  antiseptic  method  of  operating,  yet  I cannot  refrain  from  alluding 
to  it.  It  is  now  generally  admitted  as  a fact  that,  in  children,  a removal 
of  any  considerable  portion  of  the  lower  articular  extremity  of  the  femur 
results  in  a decided  retardation  in  the  growth  of  the  limb.  Humphrey 
confirms  this  ; for,  in  eighteen  cases  of  children  under  his  observation, 
the  growth  was  interrupted  in  all  cases  in  which  large  portions  of  the 
bone  were  removed.  The  maintenance  of  the  epiphysis  he  therefore 
concludes  to  be  indispensably  necessary  to  the  growth  of  bone  in  children. 
Bryck,  on  the  contrary,  avers,  however,  that  the  retardation  of  growth  in 
children,  after  this  operation,  is  not  entirely  due  to  the  removal  of  the 
epiphysis.  He  was  able  to  point  out,  in  several  cases,  the  fact  that,  before 
operation,  a faulty  growth  of  the  diseased  limb  existed. 

In  calling  attention  to  the  veiy  great  advantages,  apparently,  of  Lister- 
ism  over  other  methods  of  operating,  as  shown  by  these  statistics,  I am 
not  unmindful  that  the  former  class  of  cases  is  very  much  smaller,  com- 
paratively, than  the  latter,  and  that  further  experience  and  study  may  some- 
what modify  the  future  aspect  of  the  question.  Yet  the  fact  remains  un- 


9 


disputed  that  a very  much  smaller  death-rate  is  present  in  those  cases  in 
which  Listerism  was  employed,  as  compared  with  the  old  methods. 

In  the  following  summary  I have  presented  the  most  salient  points,  to- 
gether with  a statement  of  the  comparative  percentages  of  deaths,  etc. : 


SUMMARY. 

Culbertson’s  ta- 
ble, old  method. 

Sack’s  table,  anti- 
septic method. 

The  writer’s  ta- 
ble, antiseptic 
method. 

Deaths  from  all  causes 

Death  due  to  pre-existing  disease  or  com- 

3°.  93  per  cent. 

20.79  Per  cent 

12  per  cent. 

plications 

Deaths  due  to  those  influences  supposed 
to  be  preventable  by  the  antiseptic 
method  of  treatment,  including  in  the 
writer’s  table  two  deaths  attributed  to 

17.18  “ 

12.88  “ 

6 

carbolic  acid  intoxication 

13.07 

7.9 

n*  u 

Recoveries  with  useful  limbs  

Total  number  of-  cases  upon  which  this 

50.86 

65-34 

63.6  “ 

estimate  is  based 

582 

IOI 

66 

The  following  deductions  may  be  drawn  from  the  foregoing  study  : 

1.  The  total  mortality  in  excisions  of  the  knee-joint  has  diminished 
about  one-third  since  the  introduction  of  Listerism  into  surgical  practice. 

2.  The  majority  of  the  fatal  cases  operated  upon  antiseptically  died 
of  a pre-existing  disease  or  complication. 

3.  Fatal  cases  directly  referable  to  the  operation  and  from  causes  such 
as  are  now  considered  preventable  by  antiseptic  treatment  are  reduced 
fully  50  per  cent. 

4.  The  functional  result  is  not  influenced  in  a very  marked  degree  by 
Listerism. 


* The  remaining  3 per  cent,  of  deaths  were  due  to  acute  osteo-myelitis  and  exhaus- 
tion. 


Tabulated  Synopsis  of  Sixty-six  Cases  of  Antiseptic  Excision  of  the  Knee-Joint. 
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as  a stone-cutter. 
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Male,  Fungous  inflammation  Delayed  union  ot  Bony  union  in  2.5  ctm.  Very  useful  limb. 

1 1 yrs.  of  knee-joint.  wound ; borders  gan-  4 months. 

grenous;  abscesses  in 
thigh  and  leg. 
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Caries,  19;  ulceration  of  cartilages  (fungous  inflammation),  17;  deformity  due  to  former  disease  in 
knee-joint,  16;  osteitis  of  internal  condyle,  1;  chronic  inflammation  (tumor  albus),  12;  chronic  inflam- 
mation of  both  knee-joints,  1. 
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